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Four-Terminal Networks 


"Method of Analyzing Transient Processes in 
Linear Four-Terminal Networks," A. A. Rizkin, 
Cand Tech Sci, Leningrad Elec Eng Inst of Com- 
munications imeni Bonch-Bruyevich 


"Elektrichestvo" No 9, pp 66-67 


Shows possibility of extending method of ana- 
lyzing transient processes in linear selective 
four-terminal networks to any linear four- 
terminal network. Method can then be used to 
solve ‘general electrical engineering problems 
as well as radio engineering problems. 
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~redaktor? VOIKOVA, Ye., redaktor. 


[Theoretical principles of radio engineering] Teoreticheskie osnovy 

radiotekhniki, Izd. 2., stereotipnoe, Moskva, Morskoi transport, 

1953. 552 Ee (MERA 7:5) 
(Radio) 
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Methods of designing circuits equipped with crystal triodes, 
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tekhniki 4 evyazi im, Popova, 
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RIZKIN, A.A. 


FUNDAMENTALS OF THE THEORY OF AMPLIFYING CIRCUITS, Second Edition, Iad. 
"Sovetskoye radio", M., 1954, 439 pages, 


The first five chapters give the general methods for analyzing 
amplifying circuits, and also a survey of selective amplifiers, audio 
frequency amplifiers and amplifiers with feedback. The sixth chapter 
is devoted to wide-band amplifiers, complex circuits for their correction, 
and also the internal noises of amplifiers. Chapters 7 and & discuss the 
operating principles of impulse amplifiers end some circuits. In chapters 
9, I0 and II the author gives a description of d.c. amplifiers, power 


audio amplifiers working under various conditions, and also tubeless 
emplifiers -- crystal and magnetic. 
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.USSR/Radiophysics ~ Applicat‘on of Semiconductor Instruments, I-10 
Abst Journal: Referat Zhur - Fizika, No 12, 1956, 35363 
Author: Rizkin, A. A. 


Ppt eee et ae ae 
Institution: None 


Titles Design -f Transistor Stages Using the Regeneration Method 


Original 
Periodical: Radiotekhnika, 1956, 11, No 5, 56-64 


Abstract: None 
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Author : Rizkin, A. A. 
a 
Title : Regeneration method of calculating transistor triodes 
in cascade. 


Periodical : Radiotekhnika, 5, 56-64, My 1956 


Abstract : The author bases his method of calculating transistor 
amplifiers in cascade on the principle of the regener- 
ative (positive) feedback and, in particular, on the 

"regeneration factor" (p). He defines it as a ratio 
of the component of the emitter's current depending 
on the current generator (ig), and of the total 
emitter's current (i,) ) consfsting of 12 and of the 


signal source current Chae Thus p 16 The 
* Pig 
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AUTHOR: Rizkin, A.A. 


TITLE: A-U Sei Conf dedicated to "Radio Day," -Moscow 20-25 May 1957. 
"Regeneration and Neutralization of Stages in Transistors,” 


PERIODICAL: Radiotekhnik i Blektronika, Vol. 2, No. 9, pp. 1221-122h 
1957» (USSR) 


For abstract see L.G. Stolyarov 
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108-7-12/15 
AUTHOR: Not given 
TITLE: Technical-Scientific Conference Held at Odessa, dedicated to the 
Day of Radio. (Nauchno-tekhnicheskaya konferentsiya v Odesse, 
posvyashchennaya dnyu radio, Russien) 
PERIODICAL: Radiotekhnika, 1957, Vol 12, Nr 7, pp 79-8 (U.S.S.R.) 


ABSTRACT: The XI. technical-scientific Conference took place in April 1957 
at Odessa. During the main session the following lectures were 
held: A.A.RIZKIN: "On some beara from the theory of the ampli- 

. fier schemes with transistors", YU.LEY: "On works carried out 
in the field of compression of oe phone spectrum." 58 lectures 
were delivered at the conference, 14 of them in the department 
of radioengineering and 16 in that of electric telecommunication. 
Special interest was caused by the lecture delivered by 
A. I.KHACHATUROV on "The problem of the stability of reception for 
retranslation in aircraft". A.A.RIZKIN spoke about "Generalized 
equivalent schemes and generalized amplifier cascades." 


ASSOCIATION: Not given 
PRESENTED BY: 

SUBMITTED: 

AVAILABLE: Library of Congress 
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PHASE I BOOK EXPLOITATION 750 


res Abel! Aronovich 

Oates tesrit usilitel tylh skhem (Principles of Amplifier Circuit Theory) 
3rd ed., rev, and enl, Moscow, Izd-vo "Sovetskoye radio", 1958. 527 p. 
No. of copies printed not given, 


Ed.: Aleksandrova, A.A.; Tech, Ed.: Koruzev, N.N. 


gi de The monograph is intended for engineering and scientific personnel, 
ructors and students of vuzes dealing with amplification electronics, 


COVERAGE: The book presents a detailed discussion of general methods of 
analysis of amplifier circuits. Tuned amplifiers, voltage and power 
amplifiers for audio frequency, feedback amplifiers, wideband amplifiers, 
pulse amplifiers, and transistors are discussed, Classification and 
general theory of tuned RC-circuits are presented and phase-inversion 
cireults are covered. Circuit transients and general problems of amplifier 
cirenits are discussed. In the chapter covering transistor amplifiers, 
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Principles of Amplifier Circuit Theory 750 


cireuit theory of triode transistors is presented, Transistor voltage 

and power amplifiers for audio frequency, transistor feedback amplifiers, 
noise, and nonlinear distortions in transistor stages are also discussed, 
A method of regeneration which makes it possible to obtain simple expres- 
sions for cutoff frequency, rise time » Bain, and stability of a transistor 
stage is given. No personalities are mentioned. There are 60 references, 
of which 52 are Soviet (including 2 translations), 7 English, and 1 French, 


ZABLE OF CONTENTS: 
Forevard 


Ch. I, General Methods of Analysis of Amplifier Circuits 
- Introduction 

« Equivalent circuits of amplifiers 

Analysis of equivalent circuits 

- Methods of transient analysis in linear systems 

- Some general correlations 
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Principles of Amplifier Circuit Theory 750 

fh, IL, Tuned Amplifiers 94 
i, Single-tuned amplifiers 95 
7. Double-tuned amplifiers 100 
3, Staggar-tuned amplifiers 140 
kh. ‘Traneients in tuned amplifiers 116 

Ch, Ikt, Feltage Amplifiers for Audio Frequencies 123 
1. Reststance-coupled amplifiers 123 
2, Trensformer-eoupled amplifiers 130 
3, A res#iutence-traasformer coupled amplifier and inductance-coupled 

agpiifier 137 

Ch. IV. Feedback Amplifiers 144 
1. Equivalent parameters 143 
2, Sompensation for interference and distortion 151 
3. Equivatent circuit 155 
, Characteristics ef feedback amplifiers 160 
5. Stability of feedback amplifiers 167 
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Principies of Amplifier Circuit Theory 750 
6. Dezign components of absolutely stable feedback amplifiers 173 
7. ‘eneral methods of analysis of feedback circuits 194 
Ch. ¥. Some Feedback Amplifier Circuits 201 
1, Cathode-loaded amplifier 201 
2, Phase-inversion circuits 205 
3. Tuned feedback amplifiers 210 
th, VI, Wideband Amplifiers 234 
1. Compensation of wideband amplifiers 235 
2. Complex compensating circuits 2h5 
3. Trsveling-wave amplifiers aus 
4, Amplifier noise 252 
Ch. Vir. Pulse Amplifiers efL 
4. Lntreduction 271 
2, Relationship between frequency bandwidth and rise time 212 
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Principles of Amplifier Circuit Theory 750 


Phase effect 
Low-frequency compensation (correction for the sag of a pulse) 


High-frequency compensation (correction for pulse rise) 
Feedback pulse-amplifiers 

Transformer-coupled pulse amplifiers 

Design components of pulse amplifiers 


Ch. VIII. Power Amplifiers for Audio Frequencies 
Introduction 
Class A operating conditions 
Class B operating conditions 
Nonlinear distortions 
Transients in power amplifiers 
Average power in Class B operation, taking into account, the 
dynamics of transmission 
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Principles of Amplifier Circuit Theory 750 
Ch. IX. Triode Transistor Amplifiers 395 
1. Voltage amplifiers for sudio frequencies 395 
2, A triode transistor for high frequency 399 
3, Frequency response ana transfer characteristic of 2 triode transistor 402 
. Feedback triode transistors 416 
5. Noise in triode transistors 426 
6. Nonlinear distortions 428 
7. Triode transistor power-amplifiers 431 
8, Temperature stability hho 
9. Neutralization of triode transistor stages 451 
10, Some special features of triode transistor circuits 459 
11, Twin triode transistors 464 
Ch, X. Special Types of Amplifiers 467 
1. Direct-coupled amplifiers 467 
2, Magnetic amplifiers 483 


Appendix I. Construction of a Phase Characteristic of a System Using & 
Given Frequency Characteristic 506 
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Trinciples of Amplifier Circuit Theory 750 
; Appendix II. Gravhical Determination of Compensating Components of Feedback 
Wh: 1 are Used to Correct Frequency Characteristics 510 
Appendix III, Feedback Circuits Containing Equivalent Sources 513 
Appendix IV. Matrices of Four-terminal Networks 519 
Bibliography 523 
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AUTHOR: Rizkin, A.A. Sov/106-38-2-2/16 
TITLE: Regeneration and Neutralisation of Transistor Stages 
O regeneratsii i nevtralizatsii kaskadov na poluprovodnik-— 


evykh triodakh) 
PERIODICAL : Elektrosvyaz', 1958, Nr 2, vp 12-19 (USSR). 


ABSTRACT: It is first pointed out that the generalisation made 
by Strutt (Poluprovodnikovyye Pribory - Semi-conductor 
Devices, Gosenergoizdat, 1956) to the effect that an increase 
in the value of the resistance comson to input and output cir- 
cuits of a common-base connection reduces its dability does not 
apply to the comson-emitter connection. A statement made by 
Stern, Aldridge and Chow (Proc.I.R.E., July, 1955), that 
neutralisation in fact eliminates the internal feedback is 
also misleading. After a general discussion on the repres-— 
entation of feedback in transistors by the use of current— 
and voltage-sources, it is shown, with reference to a general 
four-pole, that neutralisation is no more than a de-coupling of 
input and output circuits. The other shortcomings of a tran-— 
sistor stage, i.e. its low cut-off frequency and poor stability, 
still remain. For example, in the comzon-emitter circuit cf 
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-. Regeneration and Neutralisation of Transistor Stages 


Figure 10, bridge-neutralised with the aid of a voltage 


divider across the input, the regeneration coefficient has 
almost its original value. There are 11 figures and 
4. references, all of which are Soviet. 
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GINZBURG, S.G.. Prinimal uchastiye RIZKIN, 4.4., dotsent, IVANUSHKO, 
N.D., red.; SVESHNIKOV, A.A., tekhn.red. 


(Methods of solving problems of transients in electric 

networks] Metody resheniia zadach po perexkhodnym pretsessam 

vy elektricheskikh tsepiakh. Izd.2., dop, i perer. Moskva, 

Sovetskoe radio, 1959. 403 p. (MIRA 13:2) 
(Electronic circuits) 
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3/106/60/600/605/005/009 
A055/A133 


AUTHOR: 
TITLE: Regeneration factor and stability of circuits containing dependent 
sources. 


H 
PERIODICAL: Elektrosvyaz',,no. 5, 1960, 28-37 
4 


TEXT: In his earlier articles [Ref. 1: "Raschet kaskadov na kristalliches- 
kikh triodakh po metodu regeneratsii" ("Design of erystal triode stages with the 
aid of the regeneration method"), Radiotekhnika, v. 11, no. 5, 1956; Ref. 2: 

"9 regeneratsii i neytralizatsii kaskadov na poluprovidnikovykh triodakh" ("On 
the regeneration and neutralization of transistorized stages"), Elektrosvyaz', 
no. 2, 1958], the author introduced the concept of the regeneration factor and 
applied it to circuits containing one dependent source, (The same concept was 
used later by Thomas, "Some design considerations for H-F transistorized ampli- 
fiers", BSTJ, vl. XXXVITI, no. 6, November, 1959). In the present article, the 
author gives a generalized definition of the regeneration factor and applies it 
to the analysis of the stability of circuits with two or moredependent sources. 
The regeneration factor is a dimensionless magnitude which becomes zero in 
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the absence of a dependent source in the circuit, and is equal to one in the 
point corresponding to the circuit's self-excitation threshold. In an appendix 
to the present article, it is proved that, in the case of a circuit of the most 
general type, but containing only one dependent source, the following relation is 
true; 


[= ° = fo (3) 
where A is the determinant of the circuit, and A° is the value of this 
determinant corresponding to the extinguished source, i.e, to = 0. Formila 


(3) can also be applied to the case of a circuit with two or more dependent 
sources, Ke? besoming then the value of the determinant corresponding to the 
extinction of all these sources, The regeneration factor is not invariant when 
the circuit is transformed according to the four-pole theory; such transforma- 
tfons imply indeed a change in the nature of the sources to which the regeneration 


factor is "bound". However, when different circuits are used, this factor 
remains unchanged if it is "bound" to sources of identical origin. It is also 
pointed out that the self-excitation conditions, corresponding to = 1, 


coincide in al’. cases. The correctness of these assertions is demonstrated by 
the author on appropriate equivalent circuits, Nevertheless, the expression 
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giving the regeneration factor may prove different, depending on the type of the 
equivalent circuit and on the nature of the sources acting therein, The author 
then investigates the stability of circuits containing dependent sources, Start- 
ing from formula (3) and using the theory of the complex-variable function, he 
shows that, if A° has no zeros in the right-hand half-plane of the complex 
variable p= 6+ iW, will have no zeros in the right-hand half-plane provided 
the closed hodograph of vector , eonstructed for - © to +00 frequency-band, 
will not envelop point (1.0). This means that, if a circuit with extinguished 
sources is stable, the necessary and sufficient condition for its stability in 
the active presence of sources is that the above hodograph should not include 
point (1.0). It must be noted, however, that the extinction of sources (7 = 0) 
is by no means identical with the neutralization of the circuit. The problem of 
“degenerated” circuits (containing no reactive elements) is somewhat different: 
several degenerated circuits having different stability characteristics can 
correspond tc the same matrix of real elements. By absolute stability of 
circuits with dependent sources, the author understands the absence of inter- 
section points of the hodograph of ? with the axis of real values in point (1.0) 
or to the right of it. The condition of absolute stability can be written as 


follows: Re ° <1, if Im f = 0 
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Supposing tnat: 
4 . @atib 
( - erid’ (9) 
we obtain 
26 ¥ PE “athe Sad (10) 


eS + a 
The stability criterium, such as determined above, can be applied directly only 
to clreuits that are stable with extinguished sources. In the case of stable 
systems which are unstable with extinguished sources, the necessary and sufficient 
eondition (for stability) is that the i -hodograph of such circuits should in- 
clude point; (1,0) and that, with the frequency varying from 0 to 7, the vector - 
1- snou..d turn by 7 in anticlockwise direction as many times as there are 
roots with vositive real component in equation ae 0. All the statements of 
the author regarding stability are illustrated by examples involving various 
equivalent circuits. There are 9 figures and 4 Soviet-bloc references. 


SUBMITTED: November 25, 1959. 
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Rizkin, A. A. 


Calculation of transistorized video-amplifiers 
PERIODICAL: Zlektrosvyaz'; No+ 2, 1961, 42 - 52 


EXT: The first part of this article deals with the general theory of 
h-f amplifier circuits with semiconductor-triodes making it possible to design 
high-quality yideo-amplifiers - Formulae giving current-amplification and voltage 
amplification are derived for the cases of common-emitter, common-collector and 
common-base arrangements. The Q-factor of semiconductor-triodes from the point 
of view of h-f amplification is calculated. (By Q-factor of a transistorized am~ 
plifier stage, the author understands the product of the current-amplification by 
she frequency in the asymptotic region of very high frequencies.) The. second 
part of the article describes two different designs of transistorized yideo-ampLi- 
fiers with negative feedback: 1) a one-stage amplifier with negative feedback of 
she parallel type and with a correcting inductance inserted into the feedback 
circult; 2) a two-stage amplifier with negative feedback of the series type. © 
both 2ases; 4 detailed theoretical analysis of the amplifier circuits is accompark 
ed by a practical example corroborating the theoretical conclusions. The advant- 
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RIZKIN, A-A.; SHUMLYANSKIY, I.1.; KHROMYKH, M.k. 
Concerning the acedemic plans of radio engineering departments. 


Izv. vys. ucheb. zav.; radiotekh. 4 no.4:504 Jl-Ag en 14:11) 


1. Udesskiy elektrotekhnicheskiy institut svyazi. 
(Radio) 
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RIZLIK, Abel! Aronovich; VO:ONOVA, A.T., redo; SLUTSKIE, A.A., 
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RIZKIN, AJA m 


Concerning the nonlinearity of the characteristics of a tunnel 
diode. Radiotekh, i elektron.7 no.6:1062-1063 Je ‘62. (MIRA 15:6) 
(Tunnel diodes) 
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LEV, Aleksand-> Yul'yevich; RIZKIN, A.A., otv. red.; KOMAROVA, 
Ye.¥., red.; ROMANCVA, 5 S.F., tekhn, red. 


{Wire brondcasting amplifiers] Usiliteli provodnol sviazi. 
Moskva, Sviaztizdat, 1963. 317 p. (MIRA 16:11) 
(Amplifiers (Electronics) ) 
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Determination of the reaction of 4 complex eircuit mai e 
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AID P - 4343 
Subject : USSR/Radio 
Card 1/1 Pub. 89 - 93/15 
Author : Rizkin, E. 


Title : Improving the "DGP-25" loudspeaker 


Periodical : Radio, 2, 18-19, F 1956 
Abstract : The author discusses the design of this loudspeaker 


first built in 1952 and criticizes its defects, l.e., 

its lack of a dust-prevention arrangement, the quick 
appearance of rust, the frequent breaking of inner parts, 
and the corrosion of the insulating device which is made 
of carbolite. Some recommendations follow. Two diagrams. 


Institution : None 


Submitted : No date 
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USSR/Electronics - Radio Relays 
Card 1/1 
Author: : Rizkin, s 
Title : A Modern Amplifier (Repeater) Station 


Periodical : Radio. 5, 26 - 27, May 1954 


Abstract : Referring to the gradual increase in power of repeater-amplifier 
stations for the last ten years, the article describes, in particu- 
lar, the new 60 kw Moscow relay-repeater station, built in 1949-1950~ 
Several diagrams, photographs and illustrations are shown. 


Institution : Wels ons 


= Submitted 3 eooe 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014449 


7PePROVED FOR jamais meee: August 01, 2000 CIA-RDP86- poo e Root 


STS aes Sb ees petra, een 


LNB RDS AFORE Ee AUR THETIC ATTEND Sa ocean re rer mares seems 


USSR/Electronica - PA systems 


Card 1/1 

Author : Rizkin, E. 

Title : Radio Equipment for parks and plazas - 

Periodical : Radio,3, 14 - 17, Mar, 1954 

Abstract : Public address loudspeakers are described and an illustration 
of the DGR-25 type is presented. A description and analysis 
of. some circuits and installations of electrical equipment used 
at central and relay stations of public park and plazas are 
given. A block diagram of a low-frequency operating room of a 
relay station is also given together with a photograph of a 
commitation board and preamplification. Cable lines used for 
connecting central stations with relay stations and between 
the relay stations and the loudspeakers are also described. 

Inetitution : Wire eco @ aie 

Submitted : ssouscansieuaye 
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“AUTHOR: Rizkin, I. Kh. (Active member) 
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TIT LE: Op 


4 


i “souRcE: Radiotekhnika, ve 19.3 no. 7, 1964, 13622, 


TOPIC “TAGS: frequency: gultiplier, optimum frequency ‘multiplier. a sy 


” ABSTRACT: : A tieoteliéal analysis of the optimization of inertialess Soak near. 
" fraquency-multiplying systems. is presented: | The ‘multiplier is termed "pe: ec 
if £(A cos ¢ ). contains. only m-th harmonic.of the’ input variable x =: Acose. ‘and: 
perhaps a d-c component; Ais the input amplitude -.- -If the purity of the out; 
spectrum is: preserved with a finite variation: of: Aj ‘the multiplier is called a 
| "perfect. multiplier of the first kind: '! “If this condition. ig met only for: a certa 
-pwalue A 2 Ag, the multiplier is of the "gecond: ‘kind 1 “These ‘points: are proven 


ee Wd) Perfect inertialess. paula nese of the ‘firet Kind : are 8 Amposeiblé, (exception 
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provides a pure ‘outpu 
spectrum for the amplitude A lying within a ‘specified. region Ag A; (3). ‘The 


optimum characteristic can be. determined. by: solving a set of line 
-} @quations; (6). With a small variation: range’ of: A the opbt ania. ch: 
Ps practically coincides with. that of r Ghebyteey! 8. 

19. formulas. we 


_ ASSOCIATION: | Nauchad“tekkitchsekoys dacwas Galceae, elektrosvyazi! 
(Scientific and Technical: dace e of. Radio. Engineering and Electrocommuni tio’ 


ue SUBMITTED: 6 utes 
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82867 
8/108/60/015/008/004/006 
9.3260 3012/B067 
AUTHOR: Rizkin, I. Kh., Member of the Society 
TITLE: On the Analysis of Harmonic Frequency Dividers™ 
PERIODICAL: Radiotekhnika, 1960, Vol. 15, No. 8, pp. 33-41 


TEXT: In the present paper it is shown that in many cases the 
calculation of processes in a harmonic divider can be based approximately 
on the analysis of an "equivalent" divider expressed by a second-order 
equation. This is done by two divider circuits shown in Figs. 1 and 2, 

It is demonstrated that the initial equation (4) of the m-th order is 
equivalent to equation (6) of second order. On the basis of this 
mathematical equivalence each of the divider circuits may be compared with 
an equivalent electric circuit of second order. The amplitude and the 
phase of periodic fluctuations of the divided frequency are determined 

in the present case by setting up the equivalent system and by deter- 
mining the real roots of equations(7). The latter are the condition for 
the existence of subharmonic solutions (Ref. 3). Formula (10) for the 
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relation between the equivalent system and the initial system is derived. 
The processes in the equivalent system are dealt with as quasilinear, 
and the behavior of the divider is explained in the light of quasilinear 
concepts. Formula (7) shows that each harmonic divider can be 
characterized in first approximation by two functions. If these functions 
are known, the amplitude and the phase of the (approximately) sinusoidal 
oscillations of the divided frequency may be determined. Here, these vi 
functions are calculated for the two divider circuits shown in Figs. 1 

- and 2. In the following, an equivalent system for dividers with a 
frequency multiplier is discussed. It is pointed out that the application 
of the method described to the analysis of processes in concrete divider 

: circuits is discussed in a separate paper. A. A. Kharkevich is thanked 
for having revised the present paper. There are 2 figures and 4 Soviet 
references, 
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_RI2KIN, losif. Khaimovich; SHUL'GIN, K.A., redaktor; SKVORTSOV, I.M., 
tekhn icheskiy redaktor 


[Frequency division] Delenie chastoty. Moskva, Gos. energ. izd-vo, 
1956. 37 p. (Massovaia radiobiblioteka, no.245) (MERA 9:10) 
(Radio ciruits) 
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RIZKIN, I.Kh. 


Some oscillatory modes of operation of transistor frequency dividers 
using keying circuits, Radiotekh, i elektron. 9 no.13:87-90 Ja 
"6h. (MIRA 17:3) 
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FARBER, Yuliy Davydovich; RIZKIN, I.Kh., otv. red. ; VOLODARSKAYA, 
V.Ye., red.; ROMANOVA, S. F., tekhn, red. 


[Calculation of the characteristics of multichannel cor- 

munication systems using transistor amplifiers] Raschet 

kharakteristik mnogokanal'nykh sistem sviazi s tranzistor- 

nymi usiliteliami. Moskva, Sviaz’izdat, 1963. 171 p. 
(MIRA 17:1) 
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RIZKIN, I.Kh. 


Concerning a certain method for the analysis of harmonic frequency 
dividers. Radiotekhnika 17 no.3:7880 Mr '62. (MIRA 15:2) 


1, Deystvitel'nyy chlen Nauchno-tekhnicheskogo obshchestva 
radiotekhniki i elektrosvyazi imeni Popova. 
(Frequency changers) 
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MURADYAN, Ashot Gerigenovich; SHAMSHIN, Valentin Maksimovich; 
BORISOV, Aleksandr Ivanovich; MIKIRTICHAN, Grigoriy 
Makertitivich; RIZKIN, I.Kh., otv. red.; VOLODARSKAYA, 
V.Ye., red.; CHURAKOVA, V.A., tekhn. red. 


{Use of transistors in long-distance telecommunication 
equipment] Primenenie tranzistorov v apparature dal'nei 
sViazi. Moskva, Sviaziizdat, 1963. 71 p. (MIRA 16:7) 
(Transistors) (Telecommunication—-Equipment and supplies) 
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RIZKIN, I.Kh. 


Theory of delay units containing ferrites with rectangular hysteresis 

loops and power amplifiers. Vop. rasch. i konstr. elektron. vych. 

mash. no.1:172-184 160, (MIRA 14:1) % 
(Electronic digital computers) 
(Pulse techniques (Electronics )) 


CIA-RDP86-00513R0014449 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 


44 


286 Pin inc ht : ‘ / 
niet 8/199/6%/006/007/007/020 


D262/D306 


AUTHOR : Rizgkin, I.Kh. 


TITLE: Properties of non-linear elements of frequency dividers 


oh 

PERIODICAL: Radiotekhnika i elektronika, v. W, no. 7, 196i, 

1092 - 1099 

iy 

TEXT: The problem of determining atrictiy what conditions a non-li- 
near element of oscillating sircutt should satisfy so as to produce 
or not to produce frequency division ig difficult te solve for com- 
plex non-linear systems. In the present, arvicie, the author consi- 
ders this problem for two particular cape2y where it is important 
in practical applications: the conditions determining the frequency 
division operation in a self~excited syhcbronized oscillator and 
the conditions at which there is no sub-harmonics generation in a 
more general case. Both cases are systems with one degree of free- 
dom. The properties of the non-linear element are determined by th 
frequency division operation of the normally used Thompson type of 
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oscillator, synchronized to a sub-harmonie and the wide-band opera- 
tion due to synzthronizavion. These properties are best characteri- 
zed by the spectrum at the output due to a sinus@idal driving func- 
tion at the oscillator input. When dividing by n these properties 
should be such that they provide the n-th harmonic in the output 
spectrum. The author states that as far as he is aware no strict 
proof of this fact has been given. p.g. Koroiey (Ref. 4: Tr. VKIAS, 
1956, 53, 172) assumes this condition to te neczessary; while in his 
other work the same author (Ref. 4: Radiozexhnika i eiektronika 1959, 
4, 2, 262) considers i* to be adequate but-still dces not prove it. 
In the present articie the author, after mentioning the above condi- 
tion, establishes the requirement as to the phase of the n-th harmo- 
nic from the point of view of stability» He aiso shows that in the 


4 


absence of the n-th harmonic the 2n-th harmonic due to the charac- 
teristic of the non-linear element, can be mostituted. The author 
eonsiders the simplest of frequency coast Wectilatore described 


by the well known 


3 


x +X = pplz) + péx + A, 420 nt, (1) 
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in which ¢(x) - the non-linear characteristic; & - the detuning; = 
O<p<l - a small peraneter. When such an oscillator becomes syn- 10 


chronized by a small synchronizing force, the energy balance of the =: 
system will not chenge appreciably and conditions ‘ Z a 


u=0 (2), v= 0 (3) o. 4 
of a synchronous system could be retained. The system will remain 
stable if ane ; 


¢ ; an aa . 

elas ax MOL (wf : Sea pi 
4s satisfied which means that with a small driving force /a/ the ate 
stability will be retained if the amplitude of the n-th harmonic in - Z| 
the spectrum ¢(u cos t) is negative within a certain domain of the 4 


amplitude of free oscillations. If the n-th harmonic of the spectrum /:: 
¢{u cos t) is zero, then considering terms of order q2 in Eq. (10). aca 


. wee 9 — 
i aul nig? ~ 
a 


\ @’ (ug cos t) cos 2 ntdr + O (9°), 
0 
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‘4s obtained and the stability conditions can still be retained, pro- 
vided the amplitude of the 2n-th harmonic resulting from ¢(x*):is ne- 
gative in the region of self oscillations. It is pointed out that 
the above results cannot be applied to a forced oscillation system. 
The condition necessary for the generated harmonics to be suppressed 
is stated to be the increase in losses and detuning. This condition 
has not, however, been specifically investigated in literature. The 
system considered further in the text is described by the quasi-li- 
near equation of the second order 


x¥ +x = pl Y (x) k + £(x)] + Ao sin nt - (11). 


and conditions are established for which no gub-harmonic genera- 
+ion is possible. Since the harmonics which can sustain subharmonic : 
oscilletions and which are enerated by the non-linear element, must 
satisfy the condition rane, = 1 with driving force, having w =n 
applied, or , . 


p+eq=nt 2j (12a) and p+as= on + 1 + 23 (12d) 


Cara 4/5 
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TITLE: One principle of synthesizing harmonic frequency dividers ae ee 


SOURCE: IVUZ. Radiotekhnika, vy. 8, no. 6, 1965, 719-722 
TOPIC. TAGS: frequency divider, harmonic frequency divider 


ABSTRACT: A new harmonic frequency divider based on the simultaneous use of an |: » 
inertialess nonlinear element and an inertial nonlinear element (thermistor) is 

briefly discussed. The idea of this divider was tested experimentally (see figure 
below) with a pentode and transistor switching circuit; the voltage from thermistor 

Th is applied to a frequency converter (transistor T,). A division ratio of 2—6 was 
easily obtained within 30—100 kc. With a ratio of 2, the relative input frequency “ 
band up to 120% (40—110 kc) was obtained. The effect of the input frequency and : 
voltage charges on the operation of the divider was also studied. Orig. art. has: Fi 
5 figures and 1 formula. 
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1. sekomendovana kafedroy teoreticheskoy radiotekhaiki Moskovskogo 
elektrotexhnicheskogo instituta svyazi. 
(Radio circuits) 
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On a method for analyzing harmonic ... D299/D303 


same regime in the original system; 2) To ascertain whether it is 
possible to pass to an equivalent system if the circuit has discon-— 
tinuous, and not analytical (as in Ref. 1: Op.cit.) nonlinear char- 
acteristics. First, stability is investigated. Instead of Eq. (1), 
the system 


& = — Hb, te pp (Ene. se Gane Mee) : W 
& =! § ; 2) 
- on 
ERs t BH ins bee taet) 
2 $=3,4,...,m “ 


is considered. I. was found that if the real parts of the roots ng. 


of system (2) i.e negative, then the stability conditions of the 
subharmonic regime in the original- and equivalent systems coincide. 
Further, it is shoyvm that an equivalent second~order system can be 
also designed for a Thomson circuit with nonlinear elements, whose 
characteristics are piecewise-linear. The stability conditions in 
the original~ and equivalent systems coincide. There are 3 Soviet-— 
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\ 
| AUTHOR: Rizkin, I. Khe 


| TITLE: Oscillation modes in transistorized switched frequency dividers 


H 

| SOURCE: Radiotekhnika i elektronika, V- 9, 10+ 1, 1964, 87-90 
transistorized frequency divider, switched 
4 

\ 


! ~oOPIC TAGS: frequency divider, 
ney divider, frequency division, frequency 


| frequency divider. relay tyPe freque 
, division mode 


ABSTRACT: An experimental investigation is reported of the various modes of 
oscillations that arise ina transistorized frequency divider (see Enclosure 1) 

under various conditions of excitation. The following modes were observed: | 
{A) Stationary integral-submultiple oscillations; (B) Strong forced oscillations at nr 
yi (C) Weak forced nonsinusoidal oscillations; (D) ‘Asynchronow, 


the input frequenc 
es; (E) Complex processes with alternating starts of , 


| 
| 
i 
\ 
| 
aperiodic - various mod 
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periodic modes at various submultiples. It hag been found that: (1) The input 
frequency bands which support a given mode depend on the input voltage; (2) They; 

_also depend on the direction of variation of voltage or frequency (increase or 
decrease); (3) Introduction of a considerable phase shift in the feedback circuit 
simplifies the division, widens the band of division, and promotes the onset of 
Strong asynchronous oscilletions. "The author wishes to thank A. A. Kharkevich 
for his attention to the work." Orig. art. has: 2 figures.. ; 
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#UTHOR: Rizkin, I. 
TITLE: Analysis of the TAomson Oscillatory Systems (K analizu 
tomsonovskikh avtokolebatel'nykh sistem) 


28RTODICAL: Radiotekhnika i Elektronika, 1958, Vol 3, Hr 4, 
pe 437-496 (USSR) 


ABSTRACT: A feedback system consisting of two quadripoles IL and N 
- ig considered (see the figure on p 488). The quadripole L 
is linear and the currents and voltages at its input and 
outout terminals are related by: 


i, = X,4(D)ay + Yyo(D)uy \ ne 
where D is the differentiating operator and ij and U5 


are the instantaneous values of currents and voltages, The 
quadripole WN is non-linear and can be described by: 


i, = £,(u,, Up) = aya, + Byuy +o) (u,, a (3) 
in = fo(uy, Up) = aguy + Boug + Y2(u,, UD). 
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SOV-109-3-4-4/28 
Anaiysis of the Thomson Oscillatory Systems 
where e.(a,, U5) are non-linear analytic functions which 


J 
can be expanded into: 


- 2 2 3 
95 (uy; Uy) = sf taal + an he + as dl ar?) + A544) Baa (4) 


Quantities a. and £6. are assumed to be real constant 
coefficients.! Differedtial equations of the system can be 
written as: 


(5) 


A, (D)u, + By (Dus = 6, (D)e) (a, a 


An(D)u, + Bo(D)uy = C5(D)o(u,, U5). 


where their various coefficients are defined by Eas.(2) and 
(6). ™qs.(5) can be transformed into a generalised system 
of equations given by: : 
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Analysis of the Thomson Oscillatory Systems 
i D4 + Nj (D)X5 = 1 o. Oy, Xo, p)Q,(D); 


id, (D 24 + N4(D)x5 = ba lx, Xo, #)Q5(D) ; 


where x. is a generalised co-ordinate dependent on currents 


or voltages, The system of equations can be solved in two 
ways. The first method consists of the application of the 
so-called small parameter of Poincaré, This approach was 
worked out by Bulgakov (Refs.5 and 6) and was first applied 
to the solution of the oscillatory problems by Andronov, In 
this method the system of equations can be written in the 
matrix form as: 


£(D)y = poly, v) ; (17) 


whose parameters are defined by Eq.(183). For a Tomson 
systen, that is, for a matrix n-=e , Eq. (17) can be 
written as Eq. (23) and its steady state solution can be rep- 
resented by Ea.(25). The apvlication of this method to the 
solution of the Tomson system is discussed in some detail 
and the mathematics of it is explained step by step, The 
second method is based on the so-called harmonic 
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linearisation, It is assumed that the variables are sinus- 
oidal as expressed by Eqs(42) so that the system of equat— 
ions describing the oscillator can be written as Eqs.(43), 
where the relevant parameters are defined by Eqs.(44). The 
two methods are briefly compared and it is found (see Eas. 
(48) and (49))that in general they lead to different re- 
sults, Thus, in certain cases, while one method permits 
the determination of the frequency and the amplitude of 
oscillations, the other method leads to equations which do 
not yield sensible solutions, It is, however, possible to 
determine a set of conditions under which both methods 
lead to the same results, The author expresses his 
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appreciation to Corresponding Member of the Soviet Academy 
of Sciences Yu, B, Kobzarev for his valuable advice. There 
are 1 fisure and 6 Soviet references, 
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1 Feedback oscillators--Mathematical analysis 2 Operators (Mathematics) 


--Applications 3. Analytic functions--Applications 4 Differential 
equa tions~—Applications 
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Equations of Some Nonlinear Radio-engineering Circuits 
coefficients of Fy and Fo, 3 6(pq) are the Kronecker 


symbols. The function G should be such as to ensure the 
existence of suitable derivatives. Similarly. it js possible 
co consider the case of an arbitrary linear multipole with 
sources and negative elements. In this case the equation is 

in the form of Eq. (5), where P, and Q, are the polynomials 


of Db and Vy are nonlinear functions, A linear quadripole 


is now combined with a nonlinear quadripole which is described 

by the implicit formulae expressed by Eqs. (6). By solving 

Eq. (6) with respect to any pair of variables (except t) and 

by considering the equations of the linear quadripole, the 

system can be described by wo formulae expressed by Eqs. (7)- 

Here; X< and y denote either two currents or two voltages. 

Eq (7) describe a large class of nonlinear circuits. These 4 
equations can be standardized in various ways, depending on x 
whether they are soluble with respest to the major derivatives. 

In particulars they may be required to meet the condition 

expressed by Eqe (8). In two cases wnen the major derivatives 
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appear with the coefficients which are not constant, it may 
be useful to introduce a change of variable in accordance 
with Eqs. (9). It is sometimes of interest to consider those 
cases when solubility conditions of the system with respect 
to the major derivatives are not fulfilled, It is possible 
that two elements of one of the rows of Eqo (8) are identically 
equal to zero. In this case, Eq. (7) can be written as 

Eqs. (10), (11), (12) and (13). By considering this system 
of equations it is seen that it contains all the solutions of 
EqSe (10) to (13), The new system is soluble with respect 

to the major derivatives and this requires that the condition 
of Eq. (15) should pe fulfilled. It is; therefore, possible 
to “reduce” this system to the nominal one, except that its 
order will be different. If none of the elements of Eq- (8) 
is equal to zero, the equation system can be written as 

Eq3o (17), where W; does not contain any major derivatives. 
It 1s concluded therefore that when the condition of Eq- (8) 
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not met; the order of the standard system is reduced 
compared with the case when the determinant expressed 
Eq. (1) is different from zero, 
There are 5 Soviet references, one of which is translated 
from English, 


ASSOCIATION: Kafedra teoreticheskoy radiotekhniki 
Mo skovskogo elektrotekhnicheskogo instituta 
svyazi (Chair of Theoretical Radio-engineering 


of Moscow Electrical-engineering Institute of 
Communications 


SUBMITTED; December 1, 1959 
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Ape Jour; Ref Zhur - Biol., No 16, 1958, No. 81.680 


Author ; Hajsig, M; Riznax, 5. 
Inst : Not given 9 ~~... 
Title + Uso of Mucoagglutination Reaction for Diagnosis of 


Genital Trichomonosis in Cattle 


Orig Pub + Veterine arhe, 1955, 25, No 9-10, 300-307 


homonosis a positivo 
Abstract : OF 19 cows and calves with tric p 
: reaction of mucoagglutination (MA) was noted in 16. In 


with endometritis not of the trichomonas type, MA was 
positive in 14.3%. In healthy animals MA was not ob- es 
served. Trichomonosis can more frequently be establis 
by MA than by microscopy of 4nherent preparations « 
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USSR/Physica _ ~~ Jun/Aug 1947: 
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Geophysics 
“Tensor Transformation of Anisotropic Media to Iso-= 
{tropic Medium, in Gecmetrical Seiamology," G. V. 
(_Riznicnenko, 22 pp 


i "Iz Ak Nauk SSSR, Ser Geog 1 Geofiz" Vol XI, No 4 


Seiamic problems of inhomogeneous media, A, are re~: 
duced to the corresponding problems of homogeneous . 
medium, A. 


Velocity in A is determined by the tensor-ellipsoid: 

indicatrix of velocity. A is transformed to A with 

constant velocity Vo. ; es ea 
ee eee 2 OO 
ipo actris tensors of spaces A and A are related 
08 : 


A™vo°wA (Wis the velocity tensor Wij) 


A practical method of transro-mation is given for a 
special case, with nomograms, 
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The fclleving papers vere read at the Meeting cf the European Seismological 
Ccemission tn Utrecht, Holland, 3-12 April 1958: 


GAL*PERIN, Ye. I. and KOGMINSXAYA, I. P. (Moscow) 
"Setenic Investigations of the Deep Crustal Structure According to the IGY Flan.” 


SAVAFERSKIY, Ye. F. (Mcscov) 
“Determination of Earthquake Magnitude and Intenaity tn the USER,” 


RIZKIC! {¥. seow) 
tative Determination and Mapping of Setemic Activity.” 


KEYLIS-BOROK, V. I. (Moscow) 
“Estimation of Displacement in an Zarthquske Source and of Source Dimensions.” 


KARUS, Ye. V. (Moecuw) 
“Absorption of Stationary Elastic Vibretions in Rocks,” 


(five of above authore attended the Conference) 


50: Bergakademie, July 1958, Uncl. 
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